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For those 
readers who may 

be 
interested 

in 
the 

International 
System of Units 

(SI), 
the 

conversion 
factors

for the 
inch-pound 

units 
used 

in 
this 

report 
are 

listed 
below:

Multiply 
By 

To 
obtain

inch-pound unit 
SI 

unit

mile 
1.609 

kilometer

gallon 
3.785 

liter

acre-foot 
1,233 

cubic meter

acre-foot 
per year 

1,233 
cubic meter per year

I
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In 
virtually all 

parts of Kansas, 
the quantity, 

quality, 
and 

distribution 
of 

water 
are 

critical 
to the 

State's 
economy 

and 
to 

public 
health 

and 
safety. 

In 
a 

number 
of 

areas 
in 

the 
State demands 

for water 
supplies 

are 
increasing 

because 
of 

popu 
lation 

increases, 
industrial 

expansion, 
and 

agri 
cultural 

requirements. 
Generally, 

local 
concerns 

include 
flooding, 

chronic 
water 

shortages 
during 

dry 
periods, dwindling ground water for food-produc

tion 
activities, 

and 
deteriorating 

water 
quality. 

As 
a 

result 
of 

these 
concerns, 

a 
need 

exists 
for 

reliable 
hydrologic 

data 
to 

facilitate 
planning, 

development, 
use, 

and 
management 

of 
the 

State's 
water 

resources. 
Because 

the 
water-data 

program 
of the 

U.S. 
Geological 

Survey 
in 

Kansas 
provides 

much 
of the needed hydrologic data, 

this report 
pro 

vides 
a 

detailed 
description 

of 
the 

major 
elements 

of the 
program 

for 
fiscal 

year 
1983.

Purposes 
of 

the 
Water-Data 

Program

The U.S. 
Geological 

Survey, 
established 

in 
1879, 

is 
the 

principal 
Federal 

agency 
cooperating 

with 
State 

agencies 
in 

the 
collection 

of 
hydro- 

logic 
data 

needed 
for 

the 
planning, 

development, 
use, 

and management of 
the Nation's water resources. 

The 
first 

Federal-State 
cooperative 

program 
of 

the 
U.S. 

Geological 
Survey 

for the 
collection 

of water 
data 

began 
in 

Kansas 
in 

1895. 
The 

Water 
Resources 

Division, 
one 

of the 
five 

divisions 
within 

the 
Sur 

vey, 
as 

shown 
on 

facing 
page, 

manages 
and 

conducts 
water-data 

collection 
through 

offices 
such 

as 
the 

Kansas 
District 

Office 
in 

Lawrence 
and the 

Subdis-

trict Office 
in 

Garden 
City. 

Purposes 
of 

the 
Division's 

water-data 
program 

are 
to 

collect, 
ana 

lyze, 
and 

disseminate 
the 

hydrologic 
data 

needed 
to: 

(1) 
Support 

the 
obligations 

and 
concerns 

of 
the 

Federal 
government, 

and 
(2) 

respond 
to 

the 
mutual 

needs 
and 

concerns 
of 

Federal, 
State, 

and 
local 

agencies 
regarding 

management, 
development, 

regulation, 
conservation, 

and 
environmental 

protec 
tion 

of water resources. 
As will 

be 
discussed 

later 
in 

this 
report, 

these data 
are 

subject to 
standard 

ized quality-assurance 
practices 

and 
entered 

in 
computer 

files 
for 

ready 
access 

by 
users 

of 
the 

information.
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Coordination 
and 

Exchange 
of Water Data

To meet 
both 

local 
and 

National 
data 

needs, 
the U.S. 

Geological 
Survey 

cooperates 
with 

State 
and 

local 
governments 

and 
other 

Federal 
agencies. 

This 
cooperation 

has 
led 

to 
a 

coordinated 
water- 

data 
program 

that 
is 

attuned 
closely 

to 
respond to 

local 
data 

needs, 
yet 

is 
also 

sufficiently 
broad to 

provide 
the 

information 
required 

to 
plan 

and 
assess 

regional 
water-resources 

development 
and management. 

The 
U.S. 

Geological 
Survey's 

Office 
of 

Water 
Data 

Coordination 
has 

been 
designated 

as 
the 

coordinator 
of water-data 

acquisition 
activities 

by 
more 

than 
30 

Federal 
agencies. 

The 
exchange 

of 
water 

data 
is 

facilitated 
by 

the 
National 

Water Data 
Exchange 

(NAWDEX),a 
National 

confederation 
of water-oriented 

organizations 
working 

together 
to 

improve 
access 

to water 
data 

(Edwards, 
1977). 

The 
Kansas 

District 
Office, 

one of 63 NAWDEX assistance centers, 
annual

ly 
processes 

more 
than 

300 
requests 

for 
sources 

of 
water 

information. 
(See 

illustration 
on 

facing 
page.) 

The 
Division 

of 
Water 

Resources 
of 

the 
Kansas 

State 
Board 

of 
Agriculture 

and 
the 

Kansas 
Geological 

Survey 
are 

currently 
(1984) 

members 
of 

NAWDEX.In 
addition to coordination among Federal 

agen 
cies, 

the 
various 

State 
water 

agencies 
share their 

changes 
in 

water-data 
needs 

through 
correspondence 

and 
planning meetings. 

An 
attempt 

is 
made to circ 

ulate 
notification 

of major 
changes 

in 
the 

existing 
water-data 

program 
at 

least 
2 

years 
ahead 

of 
the 

implementation 
date. 

Similarly, 
planned 

new activ 
ities 

are 
reviewed 

to 
insure 

awareness 
by 

all 
interested 

parties.



A
 P
R
O
G
R
A
M
 T
O
 P
R
O
V
I
D
E
 A
C
C
E
S
S
 T
O
 W
A
T
E
R
 D
A
T
A

A
S

S
IS

T
A

N
C

E
 

C
E

N
T

E
R

S

M
A

S
T

E
R

 
W

A
T

E
R

 
D

A
T

A
 

IN
D

E
X

F
ed

er
al

 
O

rg
an

iz
a

 
tio

ns

In
te

rs
ta

te
an

d
R

eg
io

na
l 

O
rg

an
iz

a
 

tio
ns

W
A

T
E

R
-D

A
T

A
 

S
IT

E

ID
E

N
T

IF
IE

R
S

 A
N

D
 

D
E

S
C

R
IP

T
O

R
S

U
S

E
R

 S
E

R
V

IC
E

S
  

D
a

ta
 S

e
a

rc
h

 A
ss

is
ta

n
ce

  
R

e
q

u
e

st
-R

e
fe

rr
a

l 
S

e
rv

ic
e

s
  

A
cc

e
ss

 t
o

 M
a

jo
r 

W
a
te

r 
D

a
ta

 
B

a
se

s
  

D
a
ta

 S
o
u
rc

e
 I

d
e

n
tif

ic
a

tio
n

  
N

a
tio

n
w

id
e

 I
n

d
e

x 
o

f 
W

a
te

r 
D

a
ta

G
R

O
U

N
D

-W
A

T
E

R
 

D
A

T
A

W
A

T
E

R
-Q

U
A

L
IT

Y
 

D
A

T
A

S
U

R
F

A
C

E
-W

A
T

E
R

 
D

A
T

A
M

E
T

E
O

R
O

L
O

G
IC

A
L

 D
A

T
A

N
A

T
IO

N
A

L
 

W
A

T
E

R
 D

A
T

A
 E

X
C

H
A

N
G

E
 (

N
A

W
D

E
X

) 
A

N
D

 
T

Y
P

E
S

 O
F

 A
V

A
IL

A
B

L
E

 D
A

T
A



Funding

To 
conduct 

its 
water-data 

program 
in 

Kansas, 
the U.S. 

Geological 
Survey 

receives 
funding 

from 
three 

sources Federal 
appropriations, 

reimburse 
ments 

from 
other 

Federal 
agencies, 

and 
Federal - 

State 
cooperative 

programs. 
(See 

illustration 
on 

facing 
page.) 

Federal 
appropriations 

currently 
(1984)fund 

10 
continuous-record, 

surface-water 
sta 

tions 
and the 

collection 
of 

water-quality 
or 

sedi 
ment 

samples 
at 

16 
stations. 

These 
activities 

primarily 
are 

part 
of 

interstate 
compact 

agreements 
and 

special-purpose 
programs 

of 
the 

U.S. 
Geological 

Survey 
(discussed 

later 
in 

this 
report). 

Other 
Federal 

agencies, 
including 

the 
Kansas 

City 
and 

Tulsa Districts 
of the U.S. 

Army 
Corps 

of 
Engineers 

and 
the 

U.S. 
Bureau 

of 
Reclamation, 

provide 
funds 

to 
the 

U.S. 
Geological 

Survey 
to 

operate 
and 

maintain 
98 

surface-water 
stations 

(including 
par 

tial-record, 
reservoir-content, 

and 
other 

stations) 
and 

11 
water-quality 

stations 
in 

Kansas. 
These 

stations 
provide 

data 
necessary 

for 
reservoir 

man 
agement 

and 
water-development 

planning 
and 

design.

The 
Federal-State cooperative program is a sig 

nificant 
source of funding in Kansas. 

This 
program, 

which 
is 

deeply 
rooted 

in 
the 

concept 
that 

Federal, 
State, 

and 
local 

governments 
have 

mutual 
interests

in 
evaluating, 

planning, 
developing, 

conserving, 
and managing 

the Nation's water 
resources, 

provides 
for Congressional 

appropriations 
to 

be 
used 

to 
share, 

on 
a 

50-50 
matching 

basis, 
the 

cost 
of 

water-resources 
activities 

of 
the 

U.S. 
Geological 

Survey; 
State 

and 
local 

agencies 
provide 

their 
matching 

share in 
repay and direct-services charges. 

Cooperating 
agencies 

in 
the 

Kansas 
water-data 

pro 
gram 

include:

* Kansas 
Water Office

* Kansas 
Department 

of 
Health

and 
Environment

* Kansas 
Geological 

Survey
* Kansas Department 

of Transportation
* City 

of 
Wichita

* Arkansas 
River Compact 

Administration
* Kansas 

State 
Board 

of 
Agriculture, 

Division 
of Water Resources

* City 
of 

Hays

The 
funding 

for 
the 

water-data 
program 

is 
distrib 

uted 
among 

various 
cost 

items 
as 

shown 
on 

facing 
page. 

The 
risk 

of 
losses 

due 
to 

vandalism, 
floods, 

and 
other 

unforeseen 
causes 

is 
borne 

by 
the 

U.S. 
Geological 

Survey, which replaces the damaged equip 
ment without 

additional 
charge 

to 
the 

cooperating 
agency.
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Surface 
Water

In 
Kansas 

during 
fiscal 

year 
1983, 

the 
U.S. 

Geological 
Survey 

collected 
continuous 

stage 
(water-level) 

records 
at 

140 streamflow-gaging 
sta 

tions 
and 

24 
reservoir-content 

stations. 
(See 

il 
lustration 

on 
facing 

page.) 
Onsite 

recorders 
stored 

water-stage 
data 

as 
punches 

on 
paper 

tapes 
at 

in 
tervals 

of 
15 

or 
60 

minutes. 
These 

tapes 
then 

were 
processed 

by 
local 

computer 
for 

computation 
of 

stream 
discharge 

(flow). 
Computations 

included 
the 

average 
discharge 

for 
the 

day, 
summaries 

by 
the month 

and 
for 

the 
year, 

as 
well 

as 
extremes 

(peak 
and 

low 
flows) 

during 
the 

year, 
and 

the 
re 

sults were 
published 

in 
an 

annual 
report 

(Geiger 
and 

others, 
1983).

Partial-record 
stations 

were 
used 

to 
collect 

only 
selected 

information, 
usually 

peak 
or 

low 
flows. 

There 
were 

96 
crest-stage 

stations, 
where 

the 
peak 

stage 
was 

recorded 
and 

published 
with 

corresponding 
instantaneous 

peak 
discharge 

and 
9 

low-flow 
stations, 

where 
instantaneous 

discharge 
measurements 

were made 
during 

base 
flow.

There were also 41 stations where only select 
ed 

information 
was 

collected, 
such 

as 
flood 

ratings 
(relationship 

between 
stage 

and 
discharge), 

stage 
records 

only, 
and 

flood 
hydrographs 

(selected 
peaks 

only), 
or where 

seasonal 
data were 

required.

10
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Ground 
Water

The 
g
ro

u
n
d
-w

a
te

r 
d

a
ta

-c
o

lle
c
tio

n
 

n
e
tw

o
rk 

in
 

K
ansas 

d
u
rin

g
 

fis
c
a
l 

ye
a
r 

1983 
co

n
siste

d
 

o
f 

1,940 
w

e
lls

 
a

t 
w

hich 
m

easurem
ents 

o
f 

th
e

 
d

e
p

th
 

o
f 

w
a
te

r 
below

 
la

n
d
 

su
rfa

ce
 

are 
m

ade 
on 

a 
p

e
rio

d
ic

 
b

a
s
is

, 
g
e
n
e
ra

lly
 

a
t 

le
a

s
t 

once 
a 

ye
a

r. 
W

a
te

r-le
ve

l 
d
a
ta

 
a

re
 

used 
to

 
assess 

changes 
in

 
g
ro

u
n
d
-w

a
te

r 
sto

ra
g
e
 

th
a

t 
a
re

 
a 

re
s
u

lt 
o

f 
n
a
tu

ra
l 

causes 
o

r 
m

an's 
a
c
tiv

 
itie

s
. 

R
e
la

te
d
 

in
v
e
s
tig

a
tio

n
s
 

m
ay 

in
v
o
lv

e
 

a
n
a
lysis 

o
f 

a
q
u
ife

r c
h
a
ra

c
te

ris
tic

s
, 

such as 
s
a

tu
ra

te
d

 th
ic

k
 

n
e

ss, 
p
o
ro

s
ity

, 
h

o
riz

o
n

ta
l 

and 
v
e
rtic

a
l 

h
y
d
ra

u
lic

c
o
n
d
u
c
tiv

ity
, 

tra
n

s
m

is
s
iv

ity
, 

and 
sto

ra
g

e
 

c
o

e
ffi 

c
ie

n
ts

. 
G

eneral 
g
e
o
lo

g
ic 

a
p
p
ra

is
a
ls

, 
d

e
ta

ile
d

 
s
u
r 

fa
ce

 
and 

su
b
su

rfa
ce

 
m

apping, 
te

s
t 

d
rillin

g
, 

and 
g

e
o

p
h

ysica
l 

w
ork 

m
ake 

use 
o

f 
w

a
te

r-le
v
e

l 
d
a
ta

, 
as 

w
e

ll 
as 

co
m

p
u
te

r-m
o
d
e
lin

g
 

stu
d

ie
s 

th
a

t 
p
re

d
ic

t 
changes 

in
 

w
a

te
r 

le
v
e
ls

 
and 

a
v
a
ila

b
le

 
su

p
p

lie
s 

in
 

response 
to

 
stre

sse
s 

on 
th

e
 

h
y
d

ro
lo

g
ic

 
system

. 
The 

d
is

trib
u

tio
n

 
o

f 
o
b
se

rva
tio

n
 

w
e

lls 
in

 
th

e
 

g
ro

u
n
d
- 

w
a
te

r 
d
a
ta

-c
o
lle

c
tio

n
 

netw
ork 

d
u
rin

g
 

fis
c
a
l 

ye
a
r 

1983 
is

 
show

n 
on 

th
e

 
fa

c
in

g
 

page.

12



D
IS

T
R

IB
U

T
IO

N
 O

F
 O

B
S

E
R

V
A

T
IO

N
 

W
E

L
L

S
 I

N
 G

R
O

U
N

D
-W

A
T

E
R

 

D
A

T
A

-C
O

L
L

E
C

T
IO

N
 N

E
T

W
O

R
K

, 
F

IS
C

A
L

 
Y

E
A

R
 

1
9
8
3

1
0

2
°

,0
° -

'f
£

  
r
 l
V

l-
. 

 .
 

T
JL

- 
_

  
9!

I 
C

H
EY

EN
N

E 
. 

R
AW

LI
N

S 
| 

O
EC

AT
U

R
 

j 
NO

RT
O

N 
~[

 
PH

IL
LI

PS
 

! 
S

j 
5

4
i i 
-
 -

  
I 

SH
ER

M
AN

I 
8

6

9
9
°

SM
IT

H

98
<

97
<

96
*

9
5
°

4
0

 
! 

3
5

 
i 

3
 

i 
2 

,!

I 
R

EP
U

BL
IC

 
I 

W
AS

H
IN

G
TO

N
 

' 
M

AH
SH

A1
1 

, 
N

EM
AH

A 
j 

BR
O

W
N 

| 
X

1 
I
I
I
 ̂

 
'

' 
O

 
I 

' 
' 

I 
W

1N
IP

H
AN

I 
3 

I 
d 

\ 
i 

: 
'

 
 
 
 

L
 

i 
' 

' 
--

-
W

 
 
 
~

-
^
"

6
5
 

5
3

 
2
9
 

! 
o 

! 
o 

I 
!

.-
_

L
.

(
_

.
_

.
_

.
 
 
 
 
^
  
 
 
 
-
r
-
j

H
 

! 
(I

 A
Y 

I 
HI

LE
Y 

' 
PU

TT
AW

AT
O

M
IS

 
] 

JA
C

KS
O

N
 

|
'

_
._

._
.

! 
(I

 A
Y 

I

I 
!
/

3
0

° 
_ "

i W
AL

LA
CF

 
T

m
nA

N
 

~ 
~

~
T

 
~

~
~

-
  
 4

5
1

8

j 
! 

L
 .

I 
J
 

1I
N

C
O

LN
. -

^ 
 _

  
 _

  
 -
-
p

-
  
 -
  
  
i

j 
R

LI
S

 
J 

R
U

S
S

E
It 

' 

' 
I 

I

O
TT

A
W

A-  
 -
  I

 
3
 

! 
ft

 \
 

i 
w

1
3

 
I0

f 
 -
  
 -
 -
i 

'F
FE

R
SO

N
 

I L
E

| W
OR

TH
 

i ' 
2
 

IW

 
 -
 

~
1 

'JE
FF

ER
SO

N 
I L

EA
VE

N-
) 

WO
RT

H 
\

,L
-
~

 -
T

J 
 
 
 
 
  
 
 
-
1

G
R

E
E

U
Y

 
I
"
'
 
-
 

I
*
 
 

I-
N

E
 

JN
E

S
S

! 
3

5
 

I 
9

3
* 

I

R
U

S
S

E
It 

[ 
i 

j 
D

IC
KI

N
SO

N

i 
I 

I 
5

 
J 

!_
_

 _
 _

_
_
_
_
 _

^ 
SA

LI
N

F 
J

I 
I 

JE
U

S
W

O
R

T
H

 
| 

-.
 

I 
f

 
-
!
-
-
 
I
 
_
4
 
 
J
 

a 
! 

2 
i

| 
R

U
SH

 
. 

BA
R

TO
N

 
j 

[_
_

_
_

_
_
_
_
_
_
j_

 _
_
_
_
_
 
JI 

1 
u
"
~

^
J~

"
f̂.

[ 
SH

AW
N

EE
 

!

lG
E

A
~

R
;^

->
J

W
A

B
A

U
N

S
fF

' 
l
A

h
-
^

-
v
J
 

j
'
"
-

1
1
!
-
 

S.
 

1
 

| 
g

 
I 

i°
O

U
G

LA
S

K
^;

O
H

N
S

O
N

 
!

^
 
 
 
 

, 
bA

G
r 

, 
4 

i 
4 

i
M

O
R

R
IS

I
 \

 
I)

 
\ 

\_
_
_
_
 
_
 
_
 j
 

M
cP

H
ER

SO
N

 
| 

M
AR

IO
N

 

' 
*
 

I 
1

5
 

I 
RI

CE
 

I 
!

' 
LY

O
N

 
'

i 
i 

i
 -

 -
-i
 

i
CH

AS
E 

| 
|
_
_
_
-
_
 J

._
- 

| 
FR

AN
KL

IN
 

; 
M

IA
M

I 
J

9
0

 
j 

2
4

 
j 

1
2

 
!

^^
"^r

KT
A'R

NT
'^r

EW
Y"

"1"
--

--
^-

--
--

-^
"^

""
""

^^
--

--
.-

! 
13

 
j 

j 
; 

i 
t

I 
J 

H
O

D
G

EM
AN

 
, 

,,
 
ft

 
T

ST
AF

FO
R

D
 

' 
' 

L
 

J
| 

, 
,
1

0
*
5

 
' 

i 
^
 
**

 
T~

~
 
 
 
 
'
-
 
 -

i 
-
 

r
 
-
  
 
 1

  
 -
-

t 
! 

\
 
 -
  
 
  
 

,
'-
S

O
 

j 
o
 
 
 

|
_
_
 

. 
| 

RE
NO

 
I 

H
AR

VF
Y 

i 
_ 
_
 _

 J
_
 _

_
_

 
_

_
J
 

G
RE

EN
W

O
O

D 
|i

CD
FF

fY
 

PA
ND

ER
SO

N'
T

AN
D

ER
SO

N
 

\ 
LI

N
N

4
3

 
! 

4
0
 

!

^ 
I

I 
4

5 
i 

6
6

 
5

3

I 
G

R
AY

" 
"
]_

._
._

_
 

_
J
 E

DW
AR

DS
" 

^
 

5
6

 
5

;

\ 
\n

m
 

I 
3

8
 

 _
._

._
._

"i 
49

 
i 

CQ
 

i 
  
T

PRAT
T

| 
j 

j 
O

 y
 

j 
KI

O
W

A 
| 

KI
N

G
M

AN

! 
5

3
 
U

-
 
-
U

 
 
 
_

 
i 

3
0

 
j 

2
5

^
^
"
"
^
^
"
 
^
-
8
^
,
-
-
-
^
'
*
 

V
U"

RK
"
 

"
1

 
 
 
 
 
 
 -

  
 
 
T

BA
RB

E"
R 

" 
"
 
-
-
-
 
 
 
 
 
 
 -

J
s
U

M
N

fR
 

| 
J 

j 
J 

. 
I 

C
O

M
AN

C
H

f 
| 

j 
H

AR
PE

R

I 
3

0
 

j 
4

7
 

j 
3

6
 

3
9

 
! 

2
 

3
7
°_

[ 
_ 
_

[
 
_

 
j^

 
! 

!

! 
1

0
1

 
RU

Ilt
R

L
-
~

 j-
 -

L
'A

L
IE

N
 

. 
BO

U
R

BO
N

 
^

i 
1 

i 
1 

I

6
7
 

j

._
._

._
_
i_

_
  
  
I I 

C
H

AU
TA

U
Q

U
A 

I

i 
j 

..
I_

--
-4

I 
; 

O
 

I
i 

I 
2 

I
_

._
-
_

-
! 

  
-
 

i
MO

NT
GO

ME
RY

! 
LA

BF
IT

F 
I
 
  
 -
  
 H

I 
' 

L'
HE

RO
KF

E 
|

j j
_ 

_ 
_

 _
_

 _
 L

.

E
X

P
L

A
N

A
T

IO
N

 

4
0
 

N
U

M
B

E
R

 
O

F
 

O
B

S
E

R
V

A
T

IO
N

 
W

E
L

L
S

 
IN

 
C

O
U

N
T

Y

5
0

1
0

0
 

M
IL

E
S

5
0

1
0
0

K
IL

O
M

E
T

E
R

S

13



Quality 
of 

Water

In 
addition 

to 
making 

quantitative 
measure 

ments 
of 

streams 
and 

wells, 
the 

U.S. 
Geological 

Survey monitored 
the 

quality 
of 

surface 
and 

ground 
water 

at 
the 

stations 
and wells 

shown 
in 

the 
illus 

tration 
on 

the 
facing 

page. 
At 

the 
surface-water 

stations, 
the water temperature usually was measured 

at 
the 

time 
a 

discharge 
measurement 

was 
made, 

and 
commonly 

pH and specific conductance were determined 
at 

the 
same 

time. 
Water 

samples 
were 

collected 
at 

selected 
surface-water 

stations 
for 

laboratory 
de 

termination 
of 

constituents 
that 

may 
vary, 

depend 
ing 

on 
requirements. 

Major 
inorganic 

constituents, 
major 

nutrients, organic compounds, 
and trace metals 

were 
determined 

in 
most 

samples. 
Some 

stations 
were 

sampled 
for 

pesticide 
and 

radiochemical 
con 

stituents 
and 

for 
phytoplankton 

identification.

Geological 
Survey 

at 
14 

gaging 
stations 

on 
a 

rou 
tinely 

scheduled 
basis 

as 
part 

of 
the 

Federal 
program and 

in 
cooperation with 

other 
Federal 

agen 
cies. 

In 
addition, 

there 
were 

miscellaneous 
sites 

where 
samples 

were 
collected 

and 
analyzed 

for 
a 

few 
selected 

constituents, 
usually 

as 
a 

part 
of 

a 
special 

study 
or 

investigation.

Ground-water 
quality 

was 
sampled 

using 
a 

statewide 
network 

of 
215 

wells. 
These 

wells 
were 

sampled 
at 

least 
annually 

and 
were 

analyzed 
for 

constituents 
pertaining 

to 
the 

quality 
suitable 

for 
drinking 

water. 
The 

wells 
were 

selected 
so 

that 
the 

results 
would 

be 
representative 

of 
most 

of 
the 

major 
aquifers 

from 
which 

the 
water 

was 
withdrawn.

In 
Kansas 

during 
cal 

or 
biological 

data
fiscal 

year 
1983, 

chemi- 
were 

collected 
by 

the 
U.S.Sediment

Data 
on 

concentration, 
load, 

or 
particle 

size 
of 

suspended 
sediment 

were 
collected 

on 
a 

routine 
basis 

by 
the 

U.S. 
Geological 

Survey 
at 

55 
surface- 

water 
gaging 

stations 
(see 

facing 
page) 

during 
fis 

cal 
year 

1983. 
Quantities 

of 
sediment 

transported 
were 

determined 
by 

measuring 
sediment 

concentra

tions 
in 

streams 
and 

relating 
these measurements 

to 
concurrent 

streamflow. 
Miscellaneous 

samples 
were 

collected 
at 

other 
gaging 

stations 
for 

background 
information 

when 
flow 

conditions 
warranted 

the 
col 

lection 
of 

a 
sediment 

sample.
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Water Use

The U.S. 
Geological 

Survey 
started a water-use 

information 
program 

in 
1978 

to 
provide 

for 
the 

comprehensive and 
systematic 

collection, 
storage, 

analysis, 
and 

dissemination 
of 

water-use 
data 

and 
information 

throughout 
the 

United 
States. 

Statis 
tics 

on domestic, 
industrial, 

and agricultural 
water 

use 
are 

required 
for 

the 
planning, 

management, 
and 

development 
of water resources and to provide infor 

mation 
necessary 

to 
identify 

and 
resolve 

critical 
water 

problems. 
The 

U.S. 
Geological 

Survey 
is 

designing and 
managing 

the 
National 

program 
in 

cooperation with 
State 

and 
Federal 

agencies. 
The 

manpower-intensive 
collection 

of 
data 

at 
the 

local 
level 

is 
done 

primarily 
by 

State 
or 

local 
agency 

personnel. 
A major thrust 

of the 
program 

in 
Kansas

has 
been 

the 
design 

and 
implementation 

of 
a 

State 
water-user and 

water-rights 
data 

base. 
This 

data 
base, 

maintained 
by 

the 
Kansas 

State 
Board 

of 
Agriculture, 

Division 
of 

Water 
Resources, 

contains 
point-source 

data 
on 

all 
water 

diversions 
within 

the 
State, 

together 
with 

additional 
management 

in 
formation 

about 
diversion 

points. 
The 

aggregated 
water-withdrawal 

and 
water-use 

data 
are 

provided 
to the 

U.S. 
Geological 

Survey 
(see 

table 
on 

facing 
page 

for 
example 

for 
1982) 

from this 
data 

base 
for 

central 
storage. 

Inasmuch 
as 

the 
water-use 

data 
base 

is 
not 

fully 
implemented 

as 
yet, 

the 
avail 

ability 
of 

information 
is 

not 
at 

design 
levels, 

particularly 
in 

the 
area 

of 
return 

flows.
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Special-Purpose 
Networks 

and 
Programs

National 
Stream-Quality 

Accounting 
Network

The 
U.S. 

Geological 
Survey 

operated 
seven 

sta 
tions 

in 
Kansas 

as 
part 

of 
the 

National 
Stream 

Quality 
Accounting 

Network 
(NASQAN) 

(Ficke 
and 

Hawkinson, 
1977) 

during 
the 

1983 
fiscal 

year, 
as 

shown 
in 

the 
illustration 

on 
the 

facing 
page. 

The 
National 

program 
consisted 

of 
more 

than 
500 

stations 
at 

which 
samples 

for 
chemical 

analyses 
were 

collected 
at 

fixed 
frequencies 

to 
determine 

the water 
quality 

of 
the 

Nation's 
streams. 

Design 
of 

the 
network 

specifies 
measurements 

of 
a 

broad 
range 

of 
water-quality 

characteristics 
that 

were

selected 
to 

meet 
many 

of 
the 

information 
needs 

on 
a 

National 
or 

regional 
scale. 

The 
primary 

objectives 
are 

to account for 
the quality 

and 
quantity of water 

moving within 
and 

from 
the United 

States, 
to depict 

areal 
variability 

in 
stream 

quality, 
to 

detect 
changes 

in 
stream 

quality, 
and 

to 
provide 

data 
for 

future 
assessments 

of 
changes 

in 
stream 

quality. 
Data 

of 
this 

type 
are 

needed 
to 

determine 
long-term 

trends 
and 

the 
physical, 

chemical, 
and 

biological 
characteristics 

of 
the 

Nations's 
surface 

waters.

Hydrologic 
Bench-Mark 

Network

Beginning 
in 

1978, 
the 

Hydrologic 
Bench-Mark 

Network 
was 

established 
as 

a 
nationwide 

network 
of 

stations 
to 

collect 
data 

in 
selected 

areas 
where 

water 
resources 

were 
known 

to 
be minimally 

affected 
by man 

and 
where 

it 
is 

anticipated 
that 

land 
use 

and 
land 

cover will 
remain 

unchanged 
(Cobb 

and 
Bie- 

secker, 
1971). 

Data 
obtained 

from 
this 

network 
are 

used 
to 

document 
changes, 

largely 
unaffected 

by 
man, 

in 
hydrologic 

characteristics 
with 

time. 
The 

goal 
is 

to 
provide 

a 
better 

understanding 
of 

the 
hydrologic 

structure 
of 

natural 
basins 

and 
to 

pro

vide 
a 

comparative 
base 

for 
studying 

the 
effects 

of 
man 

on 
the 

hydrologic 
environment. 

The 
one 

hydro- 
logic 

bench-mark 
station 

in Kansas, Kings Creek near 
Manhattan 

(06879650), 
is 

located 
in 

the Konza 
Prai 

rie 
Research 

Natural 
Area 

in 
Riley 

County 
(facing 

page). 
Hydrologic 

variables 
measured 

at 
this 

sta 
tion, 

in 
addition 

to 
continuous 

streamflow 
and 

rainfall, 
include 

water 
quality, 

pH, 
specific 

con 
ductance, 

and 
stream 

temperatures. 
Data 

also 
are 

obtained 
for 

radioactivity 
levels, 

pesticide 
and 

sediment 
concentrations, 

nutrients, 
and 

biota.

National 
Atmospheric 

Deposition 
Program

This 
program 

includes 
a 

planned 
National 

net 
work 

of 
75 

to 
100 

stations 
established 

by 
the 

National 
Atmospheric 

Deposition 
Program 

and 
the 

National 
Trends 

Network. 
The 

three 
stations 

in 
Kansas 

are 
Konza 

Prairie 
Research 

Natural 
Area 

in 
Riley 

County, 
Scott 

Lake 
in 

Scott 
County, 

and 
Farlington 

Fish 
Hatchery 

in 
Crawford 

County 
(see 

facing 
page). 

Continuous 
wetfall, 

dryfal1, 
and 

recorded 
rainfall 

data 
are 

collected 
to 

determine 
spatial 

and 
temporal 

trends 
in 

the 
supply 

of 
bene

ficial 
nutrient 

elements 
and 

injurious 
substances 

in 
both 

precipitation 
and 

dry 
participate 

matter. 
Chemical 

analyses 
for 

wetfall 
^nd 

dryfal1 
include 

concentrations 
of 

selected 
pesticides, 

radioactive 
materials, 

trace 
metals, 

and 
asbestiform 

fibers. 
Data 

collection 
is 

a 
combined 

effort 
of 

the 
U.S. 

Geological 
Survey, 

Kansas 
State 

University 
at 

Man 
hattan, 

the 
Kansas 

Fish 
and 

Game 
Com*ni ssion, 

and 
the 

Kansas 
Park 

and 
Resources 

Authoritv.
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"R
e
a
l-T

im
e
" 

D
ata

B
ecause 

o
f th

e
 m

any o
p

e
ra

tio
n

s 
re

q
u

ire
d

 
to

 c
o

l 
le

c
t, 

a
n
a
lyze

, 
and 

process 
h

y
d

ro
lo

g
ic

 
d
a
ta

, 
it 

g
e

n
e

ra
lly

 
ta

ke
s 

4 
to

 6 w
eeks 

fo
r c

u
rre

n
t 

in
fo

rm
a
tio

n
 

to
 

be 
m

ade 
a
v
a
ila

b
le

 
to

 
th

e
 

u
se

rs. 
H

ow
ever, 

re
li 

a
b
le

 
h
y
d
ro

lo
g
ic

 
data 

o
fte

n
 

a
re

 
re

q
u
ire

d
 

on 
a 

m
ore 

tim
e

ly
 

b
a

sis 
fo

r 
such 

purposes 
as 

flo
o

d
 

w
a
rn

in
g
s, 

irrig
a
tio

n
-w

a
te

r 
a
llo

c
a
tio

n
s
, 

w
a
te

r-su
p
p
ly 

fo
re

 
c
a

s
tin

g
, 

re
s
e
rv

o
ir 

m
anagem

ent, 
and 

w
a

te
r-q

u
a

lity
 

m
o

n
ito

rin
g

. 
The 

need 
fo

r 
"re

a
l-tim

e
" 

d
a
ta

 
in

 
K

an 
sas 

is
 

p
ro

vid
e

d
 

by 
th

re
e
 

typ
e
s 

o
f 

s
y
s
te

m
s
 s

a
te

l 
lite

 
te

le
m

e
try

, 
te

le
p
h
o
n
e
, 

and 
ra

d
io

 
te

le
m

e
try

, 
as 

show
n 

on 
fa

c
in

g
 

page.

M
ost 

o
f 

th
e
 

"re
a
l-tim

e
" 

d
a
ta

 
fo

r 
p

ro
v
id

in
g

 
stre

a
m

-g
a
g
e
 

h
e

ig
h

ts 
in

 
K

ansas 
w

ill 
be 

o
b
ta

in
e
d

th
ro

u
g
h
 

a 
n
e
tw

o
rk 

o
f 

54 
(as 

o
f 

O
cto

b
e
r 

30, 
1984) 

s
a
te

llite
-re

la
y
 

s
ta

tio
n

s
 

e
s
ta

b
lis

h
e
d
 

by 
th

e
 

U
.S

. 
A

rm
y 

C
orps 

o
f 

E
n

g
in

e
e

rs. 
S

a
te

llite
 

te
le

m
e
try 

has 
proven 

to
 

be 
a 

re
lia

b
le

 
and, 

fo
r 

m
any 

a
p
p
lic

a
tio

n
s
, 

a 
c
o
s
t-e

ffe
c
tiv

e
 

to
o
l 

fo
r 

th
e
 
a

c
q

u
is

itio
n

 
o
f 

rem
ote 

o
r 

"re
a

l-tim
e

" 
h
y
d
ro

lo
g
ic

 
d
a
ta

. 
These 

data 
w

ill 
be 

a
v
a

ila
b

le
 

th
ro

u
g

h
 
e

ith
e

r 
th

e
 

com
puter 

fa
c
ilitie

s
 

o
f 

th
e

 U
.S

. 
G

e
o

lo
g

ica
l 

S
urvey o

r 
th

e
 

U
.S

. 
A

rm
y C

orps 
o
f 

E
n
g
in

e
e
rs.

T
here 

a
re

 
c
u

rre
n

tly
 

(1984) 
32 

stre
a
m

flo
w

 
s
ta

 
tio

n
s
 

in
 

K
ansas 

th
a

t a
re

 equipped 
fo

r 
d
a
ta

 
te

le
m

e
try 

u
sin

g
 

la
n
d
lin

e
s
 

(te
le

p
h

o
n

e
) 

and 
2 

s
ta

tio
n

s
 

u
sin

g
 

h
ig

h
-fre

q
u

e
n

cy 
ra

d
io

s
.

R
a

in
fa

ll

The 
recording 

rainfall 
stations 

shown 
in 

the 
illustration 

on 
the 

facing 
page 

are 
operated 

for 
special 

studies 
such 

as 
rainfall-runoff 

modeling. 
The 

rainfall 
is 

measured 
by 

increments 
of 

0.01 
inch 

and 
recorded 

at 
15-minute 

intervals. 
The 

data 
are 

collected 
by 

the 
U.S. 

Geological 
Survey 

and 
stored 

in 
computer 

files 
for 

future 
use. 

There

also 
are 

27 
recording 

rainfall 
Kansas 

(not 
shown), 

which 
were 

vide 
additional 

areal 
coverage 

fall 
intensities 

and quantities; 
operated 

on 
a 

seasonal 
basis.

stations 
in 

western 
established 

to 
pro- 

for 
recording 

rain- 
these 

stations 
are

20



E
X

P
L

A
N

A
T

IO
N

S
A

T
E

L
L

IT
E

 
T

E
L

E
M

E
T

R
Y

  
A

s
 

O
f

O
c

to
b

e
r 

3
0

, 
1

9
8

4

 
 

T
E

L
E

P
H

O
N

E
 c

u
rr

e
n

tl
y

 
a
v
a
il
a
b

le

0
 

10
 

2
0

 
3

0
 M

IL
E

S
 

I 
I 

I

R
A

D
IO

 
T

E
L
E

M
E

T
R

Y
 c

u
rr

e
n
tl
y
 
a

v
a

ila
b

le
 

0 
I0

 2
0 

3'0
 K

IL
O

M
ET

ER
S

4
O

 
R
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O
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D
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R
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A
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L
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T
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T
IO

N
 N

u
m

b
e

r 
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d
ic

a
te

s
 

n
u

m
b

e
r 

o
f 

s
ta

ti
o

n
s
 
a

t 
th

a
t 

lo
c

a
ti

o
n

D
IS

T
R
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U

T
IO

N
 O

F
 S

T
A

T
IO

N
S

 
W

H
E

R
E
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R

E
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L
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E
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A
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A
R

E
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V
A
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B
L

E
 A

N
D
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E

C
O

R
D
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A
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F

A
L
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S

T
A

T
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N
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A
D

D
IT

IO
N

A
L

 
D

A
T

A
-C

O
L

L
E

C
T

IO
N

 
A

C
T

IV
IT

IE
S

In 
addition 

to 
information 

collected 
system 

atically 
as 

part 
of 

the 
U.S. 

Geological 
Survey's 

water-data 
program, 

there 
are 

many 
areas 

or 
sites

for which 
hydrologic 

data 
are 

available 
due 

to 
pre 

sent 
and 

past 
special 

water-resources 
investiga 

tions 
or 

significant 
hydrologic 

events.

Water-Resources 
Investigations

In 
concert with 

its mission 
to collect and 

dis 
seminate 

hydrologic 
information, 

the 
U.S. 

Geolog 
ical 

Survey 
also 

conducts 
analytical 

and 
inter 

pretative water-resource 
appraisals 

and 
supportive 

basic 
and 

problem-oriented 
water-related 

research. 
This 

element 
of 

the 
Survey's 

program 
in 

Kansas 
is 

described 
in 

detail 
by 

Kenny 
and 

Combs 
(1983). 

Most 
of 

the 
investigations 

described 
were 

funded 
as 

part 
of 

the 
cooperative 

program. 
Some 

of 
the 

most 
recent 

investigations 
(see 

illustration 
on

facing 
page) 

with 
data-collection 

activities 
in 

clude:* 
Rainfall 

data 
in, western Kansas and 

the Sol 
dier 

Creek 
basin 

near 
Topeka

* 
Quality of ground water 

from wells completed 
in 

the 
Dakota 

aquifer 
of 

western 
Kansas

* 
Chemical 

composition 
of 

water 
in 

selected 
lakes 

in 
eastern 

Kansas.

Significant 
Hydrologic 

Events

The 
extremes 

of 
drought 

and 
flooding 

provide 
an 

opportunity 
to 

acquire 
information 

particularly 
important 

to 
planners, 

designers, 
and 

managers 
in 

volved with 
water-related 

projects 
and 

programs. 
Consequently, 

the 
U.S. 

Geological 
Survey 

has 
a 

keen 
interest 

in 
obtaining 

data 
during 

such 
condi 

tions, 
and 

special 
Federal 

funding 
is 

provided 
when 

justified. 
Flooding 

in 
the 

Kansas 
City 

area 
during 

1977 
and 

in 
the 

Great 
Bend 

area 
during 

1981 
has 

stimulated 
immediate 

response 
to 

collect 
data, 

such 
as 

highwater-mark 
elevations, 

hydraulic 
character 

istics 
of 

channels, 
rainfall 

totals, 
and 

flood 
damages, 

in 
order 

to 
assess 

the 
hydrologic 

signif

icance 
of 

these 
floods. 

During 
droughts, 

instan 
taneous 

discharge 
measurements 

are 
made 

at 
numer 

ous 
miscellaneous 

sites 
in 

the 
affected 

area 
in 

order 
to 

document 
the 

magnitude 
and 

extent 
of 

these 
low 

flows. 
In 

order 
to 

inform the 
public 

of 
current 

hydrologic 
conditions, 

a 
monthly 

U.S. 
Geo 

logical 
Survey 

report, 
"National 

Water 
Conditions," 

is 
based 

in 
part 

on 
streamflow 

at 
three 

index 
surface-water 

gaging stations and four wells 
in Kan 

sas 
and 

is 
sent 

to 
thousands 

of 
water 

users 
and 

news 
media 

nationwide.
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 C
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R
a
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fa
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d

a
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S

o
ld

ie
r

C
re

e
k
 

b
a

s
in

(G
e
ig

e
r 

an
d

 
o

th
e
rs

, 
1
9
8
3
)

S
e
le

c
te

d
 h

y
d

ro
lo

g
ic

 
d

a
ta

 
C

e
d

a
r 

B
lu

ff
 

an
d

 A
lm

en
a 

Ir
ri

g
a

ti
o

n
 
D

is
tr

ic
ts

 
(R

e
p

o
rt

 
b

ei
n

g
 
p

re
p

a
re

d
)

Q
u

a
li

ty
 

an
d

 
q

u
a
n

ti
ty

 
o

f 
u

rb
an

 
ru

n
o

ff
, 

T
o

p
e

k
a

 
(P

o
p

e
 

an
d

 
o

th
e

rs
, 

1
9
8
3
)

R
a
in

fa
ll
-r

u
n

o
ff

 a
n

d
 

p
e

a
k

 
d

is
c

h
a

rg
e

 
fo

r 
sm

al
l 

w
a
te

rs
h

e
d

s
 

(C
le

m
e

n
t,

 
1
9
8
3
)

R
a

in
fa

ll
 d

a
ta

, 
w

es
te

rn
 

K
an

sa
s 

(G
e

ig
e

r 
an

d
 

o
th

e
rs

, 
1
9
8
3
)

Q
u

al
it

y 
o

f 
g

ro
u

n
d

 w
a

te
r 

in
 D

ak
o

ta
 a

q
u

if
er

, 
w

es
te

rn
 K

an
sa

s 
(K

um
e,

 
1

9
8

4
)

F
lo

o
d

in
g

 
in

 
G

re
a

t 
B

en
d

 
a

re
a

, 
19

81
 

(C
le

m
e
n

t 
an

d 
Jo

hn
so

n,
1
9
8
2
)

C
h

e
m

ic
a

l 
co

m
p

o
si

ti
o

n
 

o
f 

w
a
te

r 
in

 
s
e
le

c
te

d
 

la
k
e
s
 

(s
tu

d
y

 
in

 
p

ro
g

re
s

s
)

F
lo

o
d

in
g

 
in

 K
an

sa
s

C
it

y
 
a
re

a
, 

1
9

7
7

(H
a

u
th

 
an

d
 
C

a
rs

w
e
ll
, 

1
9
7
8
)

Q
u

a
li
ty

 
an

d
 

q
u

a
n

ti
ty

 
o

f 
ru

n
o

ff
 

fr
o

m
 s

tr
e
a
m

s
 

d
ra

in
in

g
 

c
o

a
l-

m
in

in
g

 
a
re

a
s
 

(B
e

v
a

n
s

, 
1
9
8
4
)

S
tr

e
a
m

 
d

is
c

h
a

rg
e

 
d

u
ri

n
g

 
lo

w
 

fl
o

w
, 

N
eo

sh
o

 
R

iv
e

r 
(R

e
p

o
rt

 
b

ei
n

g
 
p

re
p

a
re

d
)

R
a
in

fa
ll
-r

u
n

o
ff

 
d

a
ta

 
fo

r 
W

ic
h

it
a

 
a

re
a

 
(P

e
rr

y
 a

nd
 H

ar
t,

 1
9
8
4
)

Q
u

a
li

ty
 

o
f 

w
a
te

r,
 

le
a
d

-z
in

c
 

m
in

ed
 

a
re

a
s
 

(S
p

ru
il
l,
 

1
9
8
4
)
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Q
U

A
L

IT
Y

-A
S

S
U

R
A

N
C

E
 

P
L

A
N

S

The 
o
b
je

c
tiv

e
s
 

o
f 

q
u

a
lity

 
assurance 

fo
r 

th
e

 
w

a
te

r-d
a
ta

 
program

 
are 

to
: 

(1
) 

P
ro

vid
e
 

a 
fo

rm
a
l 

s
ta

n
d
a
rd

iz
a
tio

n
, 

d
o
cu

m
e
n
ta

tio
n
, 

and 
re

vie
w

 
o

f 
th

e
 

p
o
lic

ie
s
, 

p
ra

c
tic

e
s
, 

and 
a

c
tiv

itie
s
 

th
a

t 
a
re

 
used 

fo
r 

a
ssu

rin
g
 

te
c
h

n
ic

a
l 

q
u

a
lity

 
and 

re
lia

b
ility

, 
and 

(2
) 

m
a

in
ta

in
 

o
r 

im
p
ro

ve
 

th
e
 

q
u
a
lity

. 
The 

K
ansas 

D
is

tric
t o

f th
e
 U

.S
. 

G
e

o
lo

g
ica

l 
S

urvey 
has 

p
re

p
a

re
d

 
q

u
a

lity
-a

s
s
u

ra
n

c
e

 
p
la

n
s 

th
a

t 
d
e
ta

il 
a
ll 

a
sp

e
cts 

o
f 

q
u

a
lity

 
assurance 

in
 

th
e
 

w
a

te
r-d

a
ta

 
program

 
and 

se
rve

 
a

t 
a
ll 

le
v
e

ls
 

o
f 

o
p

e
ra

tio
n

 
as 

a 
g
u
id

e
 

to
 

p
e
rso

n
n
e
l 

in
vo

lve
d
 

in
 

re
la

te
d
 
a
c
tiv

i 
tie

s
 

(see 
illu

s
tra

tio
n
 

on 
fa

c
in

g
 

p
a

g
e

). 
These 

p
la

n
s 

a
re

 
founded 

on 
th

e
 

fo
llo

w
in

g
 

b
a
sic 

p
rin

 
c
ip

le
s
:1. 

D
ata 

a
re

 
c
o

lle
c
te

d
, 

a
n
a
lyze

d
, 

and 
d

is
 

sem
inated 

in
 

an 
u

n
b

ia
se

d
, 

s
c
ie

n
tific

a
lly

 
o

b
je

c
tiv

e
 

m
anner.

2
. 

D
is

tric
t 

w
a

te
r-d

a
ta

 
program

s 
and 

in
te

r 
p
re

ta
tiv

e
 

stu
d

ie
s 

w
ill 

be 
planned 

e
ffi 

c
ie

n
tly

 
and 

e
ffe

c
tiv

e
ly

 
to

 
p
ro

vid
e
 

in
 

fo
rm

a
tio

n
 

needed 
to

 
address 

h
ig

h
-p

rio
r 

ity
 
lo

c
a
l, 

S
ta

te
, 

and 
N

a
tio

n
a

l 
w

a
te

r 
p

ro
b

le
m

s.

3. 
O

n
site

, 
la

b
o
ra

to
ry

,a
n
d
 
o
ffic

e
 
a
c
tiv

itie
s
 

w
ill 

be perform
ed 

in
 

accordance w
ith

 
sp

e
 

c
ifie

d
 

S
urvey 

p
ro

ce
d
u
re

s 
and 

p
o
lic

ie
s
.

4. 
A

c
tiv

itie
s
 
w

ill 
be 

p
e

rfo
rm

e
d

 
by 

a
d
e
q
u
a
t 

e
ly

 
q

u
a

lifie
d

, 
tra

in
e

d
, 

e
xp

e
rie

n
ce

d
, 

and 
p

ro
p

e
rly

 
su

p
e
rvise

d
 

p
e

rso
n

n
e

l.

5. 
A

ll 
a
c
tiv

itie
s
 

and 
stu

d
ie

s 
w

ill 
re

ce
ive

 
a

p
p

ro
p

ria
te

 
and 

tim
e
ly

 
re

vie
w

 
fo

r 
com

 
p

le
te

n
e

ss, 
re

lia
b
ility

, 
c
re

d
ib

ility
, 

and 
conform

ance 
to

 
sta

n
d
a
rd

s.

6. 
R

em
edial 

a
ctio

n
s 

w
ill 

be 
taken 

to
 

c
o
r 

re
c
t 

any 
observed 

o
r 

suspected 
program

 
d

e
fic

ie
n

c
y
.

The 
h
ig

h
 

degree 
o

f 
c
re

d
ib

ility
 

th
a

t 
th

e
 

w
a

te
r- 

d
a
ta

 
program

 
has 

a
ch

ie
ve

d
 

o
ve

r 
th

e
 

ye
a
rs 

is
 

a 
re

s
u
lt 

o
f 

th
e
 

S
u
rve

y's 
co

n
scie

n
tio

u
s 

e
ffo

rt 
to

 
adhere 

to
 

th
e

se
 

p
rin

c
ip

le
s
 

on 
a 

c
o
n
tin

u
in

g
 

b
a
sis.

From
 

th
e

 
N

a
tio

n
a

l 
p
e
rs

p
e
c
tiv

e
, 

th
e

 
S

urvey 
is

 
w

o
rkin

g
 
w

ith
 

o
th

e
r 

F
ederal 

a
g

e
n

cie
s 

and 
w

ith
 

th
e
 

n
o
n
-F

e
d
e
ra

l 
com

m
unity 

to
 

p
u

b
lis

h
 

a 
"N

a
tio

n
a
l 

H
and 

book 
o

f 
R

ecom
m

ended 
M

ethods 
fo

r 
W

ater 
D

ata 
A

cq
u

i 
s
itio

n
." 

T
h
is 

handbook 
w

ill 
re

s
u

lt 
in

 
b
e
tte

r 
d
a
ta

 
c
o
m

p
a
tib

ility
 

and 
u
n
ifo

rm
ity

 
w

henever 
p

o
s
s
ib

le
, 

as 
w

e
ll 

as 
docum

ent 
sta

n
d
a
rd

s 
o

f 
d
a
ta

 
c
o
lle

c
tio

n
 

and 
q

u
a

lity
 
c
o
n
tro

l. 
The 

handbook 
w

ill 
in

clu
d

e
 

recom
 

m
ended 

m
ethod 

fo
r 

c
o
lle

c
tin

g
 

a 
v
a

rie
ty

 
o

f 
w

a
te

r 
d

a
ta

, 
in

c
lu

d
in

g
 

su
rfa

ce
 

and 
ground 

w
a

te
r, 

chem
ical 

and 
b
io

lo
g
ic

a
l 

w
a

te
r 

q
u
a
lity

, 
se

d
im

e
n

t, 
s
o

il 
m

o
is 

tu
re

, 
d
ra

in
a
g
e
-b

a
sin

 
c
h
a
ra

c
te

ris
tic

s
, 

e
va

p
o
ra

tio
n
, 

and 
tra

n
s
p

ira
tio

n
, 

snow
 

and 
ic

e
, 

and 
h
yd

ro
m

e
te

o
r- 

o
lo

g
y 

(Johnson 
and 

o
th

e
rs

, 
1

9
7

8
).

A
V

A
IL

A
B

IL
IT

Y
 

O
F

 D
A

T
A

The 
Survey 

disseminates 
water 

data 
through 

annual 
data 

reports, 
maps, 

computerized 
services,
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and 
other 

forms 
of 

public 
releases.
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Publications

The U.S. 
Geological 

Survey, 
in 

cooperation 
with 

other 
agencies, 

publishes 
the 

hydrologic 
data 

systematically 
collected 

in 
Kansas 

in 
an 

an 
nual 

water-data 
report, 

the 
most 

recent 
of 

which 
is 

"Water 
Resources 

Data, 
Kansas, 

Water 
Year 

1982" 
(Geiger 

and 
others, 

1983). 
This 

report 
includes 

streamflow 
records 

collected 
at 

145 
com 

plete-record 
gaging 

stations, 
water-surface 

ele 
vations 

collected 
at 

24 
lakes 

and 
reservoirs, 

streamflow 
discharges 

collected 
at 

98 
partial-re 

cord 
stations, 

analyses 
of 

water-quality 
samples 

collected 
at 

58 
gaging 

stations, 
miscellaneous

water temperatures 
collected 

at 
205 

gaging 
stations 

and 
at 

other 
sites, 

ground-water 
levels 

measured 
in 

475 wells, 
and 

ground-water-quality 
records 

col 
lected 

at 
96 wells.

As 
previously 

mentioned, 
a 

significant 
quan 

tity 
of 

water 
data 

is 
collected 

as 
part 

of 
special 

water-resources 
investigations 

or 
significant 

hy 
drologic 

events. 
It 

is 
the 

policy 
of 

the 
Survey 

that 
these 

data 
be 

published 
in 

the 
annual 

water- 
data 

report 
or 

in 
an 

interpretative 
report 

of 
the 

investigation, 
or 

as 
a 

separate 
data 

report.

Computerized 
Storage 

and 
Retrieval

In 
a
d
d
itio

n
 

to
 
p
u
b
lic

a
tio

n
, 

in
fo

rm
a

tio
n

 
c
o
l 

le
c
te

d
 

from
 

h
y
d
ro

lo
g
ic

-d
a
ta

 
s
ta

tio
n
s
 

is
 

sto
re

d
 

in
 

th
e
 

S
u
rve

y's 
N

a
tio

n
a

l 
W

ater 
D

ata 
S

torage 
and 

R
e

trie
v
a

l 
S

ystem
 

(W
ATSTO

R
E) 

(H
u
tch

iso
n
, 

1975), 
as 

show
n 

in
 

th
e

 accom
panying 

fig
u

re
, 

and 
is

 
a
v
a
il 

a
b
le

 
on 

re
q

u
e

st, 
d
a
ta

 
file

s
 

in
c
lu

d
e

 
F

ile
 
th

a
t 

co
n

ta
in

s 
in

v
e

n
to

ry
 

in
fo

rm
a
tio

n
 

fo
r 

m
ore 

th
a
n
 

50,000 
w

e
lls

; 
a 

D
a

ily
 

V
alues 

F
ile

 
th

a
t 

co
n
 

ta
in

s
 

about 
10,600 

d
a
ily

 
o

b
se

rva
tio

n
s 

o
f 

stre
a
m

-

For 
Kansas, 

the 
computerized 

a 
Ground-Water 

Site-Inventory

flow, 
water-quality, 

sediment-discharge,and 
ground- 

water 
levels; 

a 
Peak 

Flow 
File 

that 
contains 

about 
360 observations 

of 
instantaneous 

peak-discharge 
and 

river-stage 
data; 

and 
a 

Water 
Quality 

File 
that 

contains 
more 

than 
58,000 

analyses 
of 

chemical 
constituents 

and 
physical 

properties 
of 

both 
sur 

face 
and 

ground water. 
These 

data 
can 

be 
retrieved 

in 
machine-readable 

form 
or 

as 
computer-printed 

tables 
and 

graphs, 
or 

as 
results 

from 
statistical 

analyses.

Distributed 
Information 

System

To 
increase 

the 
timeliness 

of 
providing 

in 
formation 

to 
users 

of 
water 

data, 
the 

U.S. 
Geo 

logical 
Survey 

is 
completing 

installation 
of 

a 
National 

network 
of 

sophisticated 
minicomputers. 

The 
resulting 

Distributed 
Information 

System(DIS) 
will 

include 
minicomputers 

located 
in 

all 
the 

District 
and 

Research-Project 
offices. 

As 
the 

system 
is 

completed, 
hydrologic 

data 
will 

be 
pro 

cessed, 
analyzed, 

and 
stored 

at 
these 

computers 
rather 

than 
at 

the 
centralized 

computer 
located 

in 
Reston, 

Virginia.

A minicomputer 
in 

Lawrence, 
with 

a 
connec 

tion 
to 

Garden 
City, 

comprises 
the 

OIS 
in 

Kansas 
as 

part 
of 

the 
National 

network. 
With 

the 
devel 

opment 
of 

satellite 
data-collection 

systems,micro 
processor-operated 

instrumentation 
for 

gaging 
sta 

tions, 
and 

renote 
sensing, 

f
v
 

system 
will 

be 
invaluable 

to 
those 

requiring 
specific 

hydrologic 
data 

to 
make 

sound water-management 
and 

water-plan 
ning 

decisions.
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N
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K
 
A
N
A
L
Y
S
I
S
 
A
N
D
 
D
E
S
I
G
N

Hydrologic 
network 

analysis 
is 

a 
process 

for 
determining 

the 
locations 

at 
which 

data 
are 

to 
be 

collected, 
the 

types 
of 

data 
that 

are 
to 

be 
collected 

at 
each 

location, 
the 

frequency 
of 

collection 
of 

each type of data 
at 

each 
location, 

and 
the duration of each data-collection activity. 

The 
analysis 

also 
is 

an 
assessment 

of the 
present 

networks 
and 

an 
examination 

of 
the 

accuracy 
and 

cost 
effectiveness 

(relation 
between 

cost 
and 

accuracy) 
of the 

data 
base.

As 
a 

result 
of 

a 
survey 

of 
the 

major 
data 

users 
in 

Kansas 
(Medina 

and 
Geiger, 

1984), 
the 

uses 
of the 

data from the 140 gaging stations 
dur 

ing 
fiscal 

year 
1983 

were 
identified 

in 
the 

categories 
as 

shown 
in 

the 
table 

on 
the 

previous 
page. 

The 
dominant 

uses 
of 

data 
are 

for 
water-

An 
evaluation 

of 
the cost 

effectiveness 
of the 

fiscal-year 
1983 

stream-gaging 
program 

in 
Kansas 

has 
been 

completed 
(Medina 

and 
Geiger, 

1984). 
Data 

uses were 
identified 

for 
the 

140 
complete-record, 

streamflow-gaging 
stations 

operated 
in 

Kansas 
dur 

ing 
fiscal-year 

1983 
with 

a 
budget 

of 
$793,780 

(see table 
on 

facing 
page). 

Evaluation 
of 

the 
needs 

and 
uses 

of 
data 

from 
the 

stream-gaging 
program confirmed 

that 
the 

140 
gaging 

stations 
were 

needed to meet 
data 

requirements 
during 

fiscal 
year 

1983.

Data 
Usesquality monitoring 

and 
hydrologic 

forecasting. 
Mul 

tiple 
uses 

for 
the 

data 
obtained 

from 
the 

gaging 
stations 

also 
are 

presented 
in 

the table; more than 
71 

percent 
of 

the 
gaging 

stations 
had 

four 
or more 

uses 
for the 

data 
during 

fiscal 
year 

1983.

Operational 
Concerns

The 
operation 

or 
visitation 

of 
the 

gaging 
stations 

is 
based 

on 
the premise that 

the 
station 

visit 
is 

timely 
enough 

to 
insure 

the 
continued 

operation 
of 

the 
equipment 

that 
records 

the 
data, 

the 
visit is frequent enough 

to insure an 
adequate 

sampling of 
current 

hydrologic 
conditions, 

and 
as 

specified 
by 

or 
required 

by 
needs 

for measure

ments. 
Because 

the 
cost 

of 
data-collection 

acti 
vities 

is 
the 

largest 
item of 

expense 
in 

the water- 
data-program 

budget, the cost effectiveness of main- 
or 

improving the 
degree of accuracy of data obtained 

from the gaging stations is 
part of 

the 
planning and 

scheduling 
of 

visitations 
within 

the 
constraints 

of the current 
budget.
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A
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A
T
A

Hydro!ogic 
data 

and 
information 

will 
con 

tinue 
to 

be 
required 

in 
the 

future. 
The 

increas 
ing demands 

for 
our 

limited 
water 

resources 
(see 

table 
on 

facing 
page), 

placed 
in 

the 
context 

of 
man's 

continuing 
effects 

on 
the 

environment, 
im 

part 
a 

uniqueness 
to 

current 
data 

when 
compared 

to 
historical 

data. 
"As 

water 
is 

increasingly 
affected 

by 
land use, 

water management, 
and water 

use 
and control, 

current statistics will 
have 

lim 
ited 

use 
as 

predictors 
of 

the 
future" 

(Langbein, 
1979).

Wise management 
of water 

resources 
for the 

benefit 
of 

present 
and 

future 
generations 

depends 
on 

knowledge 
of 

the 
entire 

hydrologic 
system. 

It 
is 

a 
misconception 

to 
view 

a 
data-collection 

network 
as 

providing 
hydrologic 

information 
only 

at 
those 

sites 
in 

the 
network. 

Rather 
the 

net 
work 

should 
fulfill 

the 
need 

for 
regional 

as

well 
as 

site-specific 
data, 

yet 
also 

be 
respon 

sive 
to 

legal 
and 

management 
considerations 

that 
dictate more 

accurate 
information. 

Periodic 
eval 

uation 
of 

the 
data-collection 

network 
assures 

that 
that 

these 
and 

other 
needs 

are 
being 

achieved, 
and 

it 
has 

long 
been 

the 
policy 

of 
the 

U.S. 
Geological 

Survey 
to 

promote 
and support 

such 
eval 

uations 
in 

Kansas. 
One 

only 
has 

to 
think 

back 
10 

years 
to 

get 
a 

feeling 
for 

the 
value 

of 
continued 

collection 
of 

hydrologic 
data. 

Current 
water- 

resource 
concerns, 

such 
as 

determining 
minimum 

desirable 
streamflows, 

diminishing 
base 

flow 
of 

streams 
in 

western 
Kansas, 

changing 
quality 

of 
ground 

and 
surface 

waters 
due 

to 
urban 

runoff, 
industrial 

and 
agricultural 

practices, 
and 

waste 
disposal, 

focus 
attention 

on 
the 

value 
of 

the 
water-data 

program 
both 

in 
the 

past 
and 

in 
the 

future 
of Kansas.
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